Characterization of the neuronal receptor for basic fibroblast growth factor and comparison to receptors on mesenchymal cells.
The receptor for basic fibroblast growth factor (bFGF) was characterized in highly enriched cultures of fetal hippocampal neurons. Two major components of binding could be distinguished. One component comprising about 70% of total binding was removed by 2 M NaCl, and by analogy to other cells could be presumptively attributed to glycosaminoglycans. The remaining 30% of binding which was resistant to 2 M NaCl reflects a high affinity receptor. Scatchard analysis indicated that the two components have Kd values of 500 and 120 pM, and densities of 165,000 and 35,000-60,000 sites/neuron, respectively. Cross-linking 125I-bFGF to neuronal cultures with disuccinimidyl suberate labeled a major membrane protein of 135 kDa and a minor protein of 85 kDa. Examination of neuronal cultures derived from multiple brain regions and membrane preparations from fetal brain suggested that the larger protein was widely distributed. The neuronal bFGF receptor was not blocked by heparin at concentrations up to 100 micrograms/ml. Twelve synthetic peptide fragments of bFGF were examined to determine the domain of bFGF interacting with the neuronal receptor. Inhibition was observed chiefly with a peptide including the sequence 103-146. The properties of the neuronal bFGF receptor were compared directly to those of the receptors characterized on BHK cells and other mesenchymal cells. Specific differences observed between neuronal and mesenchymal bFGF receptors are discussed.